substance use. Although many adolescents who smoke do not become
regular users of other drugs, there are typically a concurrent
correlation between smoking and other types of drug use (Hays,
Stacy, DiMatteo 1984; Single, Kandel, Faust 1974; Revell, Warbur-
ton, Wesnes 1986) and a statistical relationship between early
cigarette smoking and subsequent use of hard liquor and marijuana
(Kandel 1975; Donovan and Jessor 1983). There is no direct evidence
linking multiple drug use to mood regulation effects, but it has been
shown that negative life events are a risk factor not only for
cigarette smoking, but also for several types of other drug use (Bruns
and Geist 1984; Kellam, Brown, Fleming 1982; Newcomb and
Harlow 1986).

For interpretation of data on stress and smoking in adolescents,
the primary methodological issue concerns a possible third confound-
ing variable. It may be that high levels of subjective stress are most
prevalent among adolescents who have difficulty adjusting to school
and family because of underlying psychopathology (Depue and
Monroe 1986) and who identify with the values of a deviant lifestyle
that includes substance use and delinquent behavior (Jessor and
Jessor 1977). The current evidence argues against this interpreta-
tion; some data show that stress-smoking correlations remain
significant with control for variables such as risk-taking, perceived
control, and self-esteem (Hirschman, Leventhal, Glynn 1984; New-
comb and Harlow 1986; Wills 1985), and it has been shown that
negative life events that could not be self-caused by adolescents show
an independent predictive relationship to smoking (Wills 1986). The
current evidence, however, is minimal and does not clearly rule out
the alternative interpretation. At present it can be concluded that
subjective stress may be a risk factor for adolescent smoking.

Stress and Cigarette Consumption

In considering evidence on affective factors and cigarette consump-
tion among regular users, both epidemiological and laboratory data
are available. Designs in the epidemiological studies are relatively
weak because studies are largely cross-sectional, making causal
interpretation difficult. When longitudinal data are available, the
followup periods are rather short (approximately 1 year) in relation
to the probable time course of stress-smoking relationships in adult
populations. The following section presents the epidemiological
evidence and laboratory studies of stress and smoking.

A large body of personality research has linked measures in the
category of “neuroticism” to cigarette smoking among adult popula-
tions (Kozlowski 1979). These measures, which include scales of
nervousness, emotionality, and anxiety, are conceptually similar to
the concept of negative affectivity as defined by Watson and Clark

(1984); that is, the tendency to perceive and experience negative
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affect. Theoretically, this is the most relevant construct for examin-
ing links between affective factors and smoking. Of the 50 studies
reviewed by Kozlowski (1979), half showed a significant relationship
between neuroticism and smoking. Three studies in this literature
showed the relationship between neuroticism and smoking to be
more characteristic of females than males (Cherry and Kiernan
1976; Clausen 1968; Waters 1971). These studies were mostly cross-
sectional, making inferences of causality problematic because of the
possibility that smoking caused feelings of anxiety and depression.
Also, Cherry and Kiernan (1976) analyzed longitudinal data and
found that neuroticism predicted initiation of smoking by women but
neuroticism predicted decreased likelihood of quitting by men. One
prospective study (Seltzer and Oechsli 1985) related personality
measures obtained at age 10 to smoking status at age 16 in a sample
of 1,127 subjects from health maintenance organizations in the
Oakland, California, area. The prospective analyses showed that
measures of anger, restless sleep, and Type A personality were
significantly related to onset of smoking. These analyses were
performed with control for parental socioeconomic status and
smoking. Measures of neuroticism and anxiety did not discriminate
smokers in these analyses.

In the laboratory, smokers tend to smoke more during stressful
situations (Epstein and Collins 1977; Rose, Ananda, Jarvik 1983;
Schachter et al. 1977). Individuals attempting to quit smoking tend
to experience relapses into a state of continued smoking during
stressful situations (Shiffman 1986). Such findings are consistent
with the self-reported claims of smokers that they smoke in order to
reduce stress-induced negative affect. However, there is no convinc-
ing research evidence to indicate whether smoking actually reduces
stress. It may be that smoking reduces stress relative to smoking
deprivation or that smoking increases during stress without attenu-
ating it.

It has been suggested that smokers smoke as a technique to deal
with stress (Wills 1985). If smoking is indeed used as a coping
mechanism, individuals with poor coping skills and/or with high
degrees of chronic stress would be expected to have a higher
prevalence of smoking. Three prospective studies have found associa-
tions between anxious, aggressive, and generally neurotic personali-
ty traits in childhood and the tendency toward smoking later in life
(Cherry and Kiernan 1976; Lerner and Vicary 1984; Seltzer and
Oechsli 1985). Cross-sectional surveys have repeatedly supported
these findings, showing that neurotic, depressed, angry, and rebel-
lious individuals are more likely to smoke compared with more
emotionally stable individuals (Spielberger 1986). Ninety percent or
more of alcoholics smoke (Istvan and Matarazzo 1984) compared with
about 30 percent of the general adult non-alcoholic population in the
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United States. Individuals who commit suicide are much more likely
to be smokers (Cederlof, Friberg, Lundman 1977 Doll and Peto
1976). It has been argued that individuals with personality distur-
bances and related psychological problems may, in some cases, be
using nicotine as a form of self-medication (Brown 1973; Warburton,
Wesnes, Revell 1983). It has also been noted that the symptoms of
nicotine withdrawal syndrome are very similar to those of clinical
depression (Gilbert and Welser, in press). Emotional and psychologi-
cal disorders with high incidences of tobacco consumption are
characterized by high degrees of negative affect, and it seems likely
that, like other tobacco consumers, individuals with such disorders
use tobacco as a means of coping with negative affect and stress.

Recent studies have used measures more directly linked to the
experience of stress. In a survey of a sample of 505 Navy men on
amphibious assault ships, Burr (1984) employed a 19-item measure
indexing perceived stress from the domains of job, organization, and
family and related the stress scales to a single item about smoking
status. Results showed that two scales from the stress measure,
indexing Role Conflict and Family Strain, were significant discrimi-
nators of smokers and nonsmokers in this sample. These results are
cross-sectional, but were obtained in a multivariate analysis that
included a measure of locus of control. Similar results were found in
a cross-sectional study by Tagliacozzo and Vaughn (1982) in a sample
of 448 hospital nurses, using a 26-item inventory of job-related stress.
In this study, the stress-smoking relationship was found primarily
among respondents who were younger (<28 years) and single.
Billings and Moos (1983) studied a community sample of 608 adult
respondents in the San Francisco area and found that heavy smokers
differed from nonsmokers in showing higher levels of anxie-
ty/depression symptoms and negative life events (during the previ-
ous year) in the areas of work strain and family illness. Correlations
between stressors and amount of smoking were found primarily for
heavy smokers, not for light smokers in this population. These data
are consistent with findings from a community sample of 938 adults
in New Haven (Lindenthal, Myers, Pepper 1972). This study found
that a high level of negative events (during the previous year) was
related to increased rates of smoking, with some data suggesting that
this effect occurred primarily among persons scoring high on
psychological impairment as measured by the Gurin Index. In this
study the relationship between stress and smoking held with control
for sex, race, age, marital status, and social class.

Only two studies have examined smoking and stress at more than
one time point. Conway and associates (1981) studied a sample of 34
Navy officers in a training setting. Data were obtained on stressors
and smoking for 14 study days over an 8-month period. The days
were categorized by independent raters for stress level; additionally,
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